Analysis of human abnormal walking using zero moment joint: required compensatory actions.
This paper presents a multi-body model which can simulate human normal and abnormal walking. The abnormal walking model has a zero moment joint, abbreviated as ZMJ, representing a diseased joint of one leg. The joint can transmit a force to adjacent connected bodies, but cannot generate a moment about the joint to control motions of the bodies. Thus the ZMJ can be considered an extreme case of the diseased joint. Compensatory actions are required to make up for the lost function at the ZMJ in different patterns of variables, such as moments at sound joints, motions of upper torso, and so on. The characteristics of the abnormal walking having the ZMJ at the hip joint became so pronounced that the model could not walk in a realistic manner, not the case in the ZMJ at the knee.